A cyclic adenosine 3',5'-monophosphate-dependent protein kinase C activation is involved in the hyperactivation of boar spermatozoa.
An intracellular cAMP-PKA signaling plays a pivotal role in the expression of fertilizing ability in mammalian spermatozoa. The aim of this study is to disclose biological function of serine/threonine protein kinases that are activated by the action of the cAMP-PKA signaling in boar spermatozoa. Ejaculated spermatozoa were incubated with cBiMPS (a cell-permeable cAMP analog) at 38.5 degrees C up to 180 min, and then they were used for biochemical analyses of PKCs by Western blotting and indirect immunofluorescence and for assessment of flagellar movement. The incubation of spermatozoa with cBiMPS gradually activated PKCs in the connecting piece. The activation of sperm PKCs was accompanied with changes of their electrophoretic mobility by the PKA-mediated serine/threonine phosphorylation. In coincidence with the PKC activation, the cBiMPS-incubated spermatozoa were capable of exhibiting hyperactivation of flagellar movement. Moreover, the cBiMPS-induced hyperactivation was dramatically suppressed by the addition of either of specific PKC inhibitors (Ro-32-0432 and bisindolylmaleimide I) to the sperm suspensions. On the other hand, experiments using a calcium-deficient medium showed that the cBiMPS-induced hyperactivation of flagellar movement and activation of PKCs required the extracellular calcium. Based on the obtained data, we have concluded that a cAMP-PKA signaling can induce activation of calcium-sensitive PKCs that is leading to the hyperactivation of flagellar movement in boar spermatozoa. Moreover, the cAMP may have a unique role as the up-regulator of PKCs during the expression of fertilizing ability in boar spermatozoa.